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Silver for Hiram of Tyre
Hiram of Tyre was the metal king of the
world in the tenth century, B. C. From
Spain, his fleet brought back every third
year the entire production of what is now
the Rio Tinto Mine.
Three tons of silver a year was all that 40,000
workmen could produce in Hiram's time. In
a recent year, at the same mine, 9,000 men,
with the aid of explosives, mined 21,, million
tons of ore. From this ore, almost 30,000
tons of copper alone was obtained.
But the cost of time and labor are so much
higher now than when King Hiram worked
the Rio Tinto that even dynamite, as great
a labor saver as it is, must be scientifically
selected and used.
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On work for which it is suited Hercules
Special No. 1 is more economical than the
usual grades of dynamite. It contains about
one-third more cartridges per case than 40g
dynamite which it often replaces, cartridge
for cartridge; at a saving of about twenty-
five percent in blasting costs. It contains
nothing but the highest grade of standard
materials and by wide use on many kinds
of work has proved its dependability.
To help you in using explosives most effectively,
we have prepared a series of practical booklets. If
you have not yet received them, write to our Ad-
vertising Department, 939 King Street, Wilming-
ton, Del., for free copies of "Eliminating Waste
in Blasting", "Scientific Quarry Blasting", and
"Hercules Products".
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JUNIOR PROM MAY 11th
Well, boys, Old Man Victor himself has nothing
on us. The Prom Committee signed a contract
Tuesday, April tenth with Benson's Orchestra of
Chicago to furnish the music for the big hop on
May the eleventh. The Windy City aggregation
will arrive in Terre Haute on Friday afternoon and
take a look at the town before they proceed to
the "plant," to jazz 'er up for the evening.
The Junior Class, in all its glory, will preside
over the evening's program, forming a mammoth
reception committee for their guests, the Senior
Class and the members of the Faculty and Board
of Managers.
According to the present plan, the gymnasium
will be decorated in Rose and White, though the
specific plans as to the design to be used are being
withheld for the present. The mezzanine run-
way will be decorated in Japanese style with
plenty of palm
-shaded benches along the sides.
It is planned to designate one classroom for the
use of each fraternity, with the idea that they
may be decorated with seals, emblems, blankets,
and so forth, and used as cloakrooms.
This is going to be the best and biggest dance
Terre Haute has ever known. As an advertise-
ment for old Rose, it will be unbeatable. It is un-
thinkable that such a social event should not be
a success in every way, but without the concerted
support of every one, it cannot truly succeed.
Every Rose man should be there; undergraduates
should attend without exception, and it is hoped
that a very large number of the Alumni will find
it possible to be with us. It is expected that close
to three hundred couples will throng the dance
floor on that momentous occasion. Be one of 'em.
Join the gang and get in on the best dance you've
ever attended.
"Mummy o' mine," murmured Ob Neukom, as
he dragged the remains of Tutankhamen from the
tomb.
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Rose Polytechnic Institute
Founded by Chauncey Rose at Terre Haute, Indiana, 1874
A College of Engineering
OFFERS A SCIENTIFIC EDUCATION, BASED ON MATHEMATICS, MODERN
LANGUAGES, PHYSICAL SCIENCES AND DRAWING, WITH THOROUGH
INSTRUCTIONS IN THE PRINCIPLES AND PRACTICES
Mechanical, Electrical, Civil, Architectural and
Chemical Engineering
CHARLES SUMNER
CHARLES SUMNER
Was the MAN
Who stirred up things
Around CONGRESS,
So that our GRANDFATHERS
Could read BIG HEADLINES
In the NEWSPAPERS.
EVERYBODY said that
Mr. Sumner was
A great STATESMAN
Whether they agreed with him
By J. W. G.
With Apologies to K. C. B.
OR NOT.
But one of
CHARLES SUMNER'S
HABITS
Was his real CONTRIBUTION
To the AGE
Here it is
IN HIS OWN WORDS,—
"Every time that I tackle
A difficult PROBLEM
I put on an ENTIRE
CHANGE OF CLOTHING,
Because when I feel FRESH
AND CLEAN
MY MIND WORKS BETTER."
And THAT is why
So Many People send
THEIR Clothes to
POWERS CLEANING
COMPANY
So often.
I thank you.
POWERS
Everybody's Cleaner
9 So. 7th STREET WABASH 1918 - 7241 - 437
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DETERMINING BOILER OPERATING
FACTORS
3
By C. E. REESE, '13
Recently there has been a radical change in ratings are reached, and high furnace tempera-
the method of operating boiler plants equipped tures are being maintained. If the coal being used
with underfeed stokers. There were times when contains a low fusing ash, it is evident that clinker
ti appeared to be common practice to drive all the trouble will be encountered. Clinker in the fuel
boiler units in service at their maximum rating bed is hard to avoid, and in cases where they do
without regard for operating economy or main- not move to the rear with the movement of the
tenance costs. There are times in the average fuel bed, a hook or slice bar has to be used. Re-
boiler plant when the sudden demands for steam cent changes in the design of boiler bridgewalls
requires that the boiler be operated at high rat- tend to decrease furnace temperature and with it
ings over the peak load period. However, continu- to some extent the formation of clinkers. This is
ed operation at high ratings for long periods has accomplished by sloping the front surface of the
generally been recognized as not good engineering bridgewall backward so that the rays of heat im-
practice because of the subsequent low operating pinged upon it reflect directly into the boiler tubes
efficiency, economy and increased expense of main- and not back into the fuel bed. Also, the latest
tenance. engineering practice is to expose all tube surface
possible to the fire, thereby decreasing the fur-
nace temperature.
In some plants side wall and bridge wall clinker
troubles are avoided by the use of steam jets. On
the other hand many plants are using side wall
tuyeres in connection with underfeed stokers.
These side wall tuyeres are cast iron air boxes
which extend above the side retorts and down
along the side walls.
They are rectangular in shape and fit closely to-
gether, hut allow room for expansion and contrac-
tion. A large cored central space feeds air to the
holes in the surface. The air issues at right ang-
les to the wall or tuyere face. At plants where
these side wall tuyeres are in use the side wall
clinker trouble has been entirely eliminated, also
the life of the boiler walls has been considerably
increased. While the maintenance of the tuyeres
is very low, due to air cooling the metal, stokers
equipped with these tuyeres burn high-ash west-
The results brought out by tests show the ern coals and low-ash eastern coals equally well.
essential conditions which are necessary to main- Several furnaces have been in operation over
tam n the best operation of the stoker equipment. three years with very satisfactory results. The
The point of highest combined efficiency for the air admitted thru these side wall tuyeres has little
first installation is 160 per cent of rating, while or no effect on the carbon dioxide as the air is
with the second equipment, the best efficiency was admitted below the surface of the fuel bed, and
obtained between 170 and 180 per cent of rating.
The operating force in this plant has found that serves as an aid to complete combustion.
they can force this equipment to 328 per cent of Instruments Aiding Efficient Operation.
rating if necessary. The condition of the furnace
after a high rating test will determine the effects
of the high temperature on the furnace walls and
stoker parts.
Combustion Rates and Efficiencies.
There is a certain combustion rate where the
stoker and boiler operate at their highest effici-
ency. This can be determined by running a series
of short tests at varying rates of combustion, and
therefore an effort should be made to run as near
this point as possible. However, usually this can
not be done because, in case of a new plant, the
designing engineers have to consider various ele-
ments such as first cost, labor, etc. In the case of
old installations, it will often be found that the
load demand upon the station has outgrown the
station, with resultant high capacities. In this
discussion it should be considered that the plant
will operate at the highest efficiency point, for if
the plant operates at any other point, the same
discussion holds good, but in a lesser degree.
Operating Deductions.
Stoker Drive.
The type of stoker and fan driving equipment
should be determined by the heat balance of the
entire plant. If additional exhaust steam is re-
quired for feed water, engine or turbine drive will
be preferable from an economy stand point. On
the other hand if plenty of exhaust steam is avail-
able it might be preferable to use motor drive.
Prevention of Clinker Formation.
Clinker trouble is usually not so pronounced in
most underfeed stoker installations until high
Central station engineers are fully aware of the
necessity for supplementing an expensive boiler
plant with a few reliable instruments that are
absolutely necessary for efficient and successful
stoker operation. This does not mean that an
elaborate set of instruments is necessary, but
every boiler plant unit should be equipped with
draft guages for measuring the pressure of the
air; in the windbox, in the combustion chamber
and in the last pass or in front of the stack damper.
A recording or indicating of carbon dioxide appa-
ratus is also desirable for close combustion regula-
tion.
Steam flow meters are extremely valuable boiler
appliances. The use of such equipment gives a
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good check on the combined efficiency of the boiler
and stoker.
The ability of the coal to ignite and burn readily
in the grates is quickly determined by such actual
operating tests. Moreover, such tests have re-
peatedly proven that very good results can be ob-
tained from cheap coal. The proper ratio between
the rate of coal feed, and approximate air pressure
for various grades of coal will be quite evident
after a series of such tests, at different ratings.
Pyrometers are valuable for determining the
flue gas temperature. A high stack temperature
means that a relatively small amount of heat is
being absorbed by the tubes. This is caused in
most cases by defective baffling and dirty tube
surfaces. Also a balanced draft in the combustion
chamber decreases the infiltration of air through
the setting, which is conducive to higher efficiency.
Power plant engineers have taken time to study
the theoretical side of combustion from its econ-
omy standpoint and have saved thousands of dol-
lars each year in the fuel alone. They understand
just what a two or three per cent increase in car-
bon dioxide means. Also, the greater evaporation
per pound of coal by keeping the flue gas tempera-
ture at its lowest possible point. The result in dol-
lars and cents has been most gratifying.
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Fig. 1. Calculation curve based on carbon dioxide
percent volume at flue gas temperature of 400 deg.
F., 500 deg. F., and 600 deg. F.
, Three Factors for Firing Furnaces.
The principal final product of complete combus-
tion of fuel is carbon dioxide. In order to obtain
high carbon dioxide the most important factors to
take into consideration are:
First, keep the fuel bed in good condition. That
is, prevent the formation of holes in the fire.
Maintain the correct thickness and contour of the
fuel bed.
Second, eliminate all air leaks in the boiler
walls.
Third, maintain as nearly as possible a bal-
anced draft or a slight vacuum in the combustion
chamber. Avoid bottling up the gases wilich
would cause a pressure in the furnace. Such a
pressure would be very destructive to the brick-
work and stoker parts. One type of baffle gradu-
ates the cross section of the flue passage, so that
the velocity of the gas will be uniform throughout
the boiler and also eliminate any dead pockets
where there is no circulation of gas.
Importance of High Carbon Dioxide.
Figure 1 is a calculation curve based on the Co2
per cent volume at flue gas temperatures of 400
deg. F., 500 deg. F. and 600 deg F. with no carbon
monoxide. Theoretically, perfect combustion of
pure carbon will give 20.7% carbon dioxide in the
flue gases. However, perfect combustion is not
possible in boiler room practice.
Referring now to Figure 1, suppose the flue
gases analyze 6V, carbon dioxide and that by de-
creasing the amount of excess air and giving care-
ful attention to the fuel bed the carbon dioxide is
increased to 15%. A glance at the curve shows
that the relative fuel loss has been reduced from
40% to 17% which amounts to a fuel saving of
10 to 12 (/( .
Determining Combined Efficiency.
The general definition of the efficiency of an ap-
paratus is the ratio of the energy developed by
the apparatus to the energy available for its use.
The efficiencies of the different parts of a boiler
installation and of the installation as a whole are
defined in so many ways that there is frequently
confusion. The following definitions are recom-
mended.
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Fig. 2. Curves showing combined efficiencies
based on pounds of water evaporated from and at
212 deg. F., per pound of coal of various b. t. u.
values.
What is ordinarily called the efficiency of the
boiler is in reality the combined efficiency of the
boiler, furnace and grate, and is the heat absorbed
per pound of fuel divided by the heating value
per pound of fuel. The value obtained will be
approximately the same whether the efficiency
is based on dry fuel or fuel as fired. All the fuel
is not burned, some of it goes through the grates
or is dumped out with the ash while cleaning the
fire. It is obviously unfair to charge this loss to
the boiler. On the other hand, the boiler user
must pay for' it and is justified in charging it
against the furnace.
Figure 2, is a set of curves showing combined
efficiencies based on pounds of water evaporated
(Continued on page 8)
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REFRIGERATION, IT'S RISE
AND DEVELOPMENT
By W. H. MOTZ, '16
TECHNICAL EDITOR, "ICE AND REFRIGERATION"
Engineering may be defined as the systematic
application of science to the economic production
of commodities. Its the transformation and utiliz-
ation of the great stores of energy in nature for
the purposes which will serve mankind best. The
form of energy that is most useful is that form of
energy which is termed work, or mechanical en-
ergy. The forms of energy as they occur in
nature are seldom those which are immediately
available for the use of mankind.
The needs of modern organized society are such
that mankind is obliged to avail himself of the
chemical energy of combustible substances. In
order to utilize the vast stores of energy in na-
ture, it is necessary to transform the combustible
substance into heat. This heat, in turn, is trans-
formed into a useful form of energy, such as
work, electricity or light. Then, by means of
these useful forms of energy, various commodi-
ties, such as ice and refrigeration, are produced
for the service of mankind.
Thus, it is the province of the workers in the
refrigeration industry to apply in a successful
manner the basic principles of physical sciences,
such as mechanics, thermo-dynamics, hydraulics,
physics, chemistry and heat engineering to the
economic production of refrigeration.
The general conception of the term refrigera-
tion implies the cooling of a body below the
temperatures of the surrounding substances by
the extraction of heat from the body in question.
When it is produced by mechanical means, it is
termed mechanical refrigeration.
Development of the Science of Refrigeration.
The practice of cooling bodies below the tem-
perature of the atmosphere has been followed for
centuries. One of the early methods consisted of
the evaporation of a part of the liquid to be cooled
by putting the liquid into porous vessels which
were hung in a current of cool moving air. This
practice was followed in localities where the at-
mosphere was warm and dry.
Another early method consisted of the con-
struction of artificial caves or cellars in the,
ground, into which perishable goods were placed
to retard decomposition. In most all countries,
a temperature of 50 degrees to 60 degrees F. may
be obtained in these cellars. Another early meth-
od of obtaining low temperatures consisted of the
use of freezing mixtures. Such mixtures as water
and saltpetre, snow or ics, and saltpetre, snow
salt, etc., have been used for ages.
In a like manner use was made of ice. The ice
after being harvested in the winter, was stored in
caves in the ground. In this way man was able
to secure a supply of ice to preserve his perish-
abale foods during the winter months. Thus,
from the creation of mgn, Mtn nearly modern
times, the only available means of producing re-
frigeration were those mentioned above.
Mechanical Refrigeration.
It was not until the year 1755 A. D. that the
first experiments were performed in order to dis-
cover a means of producing refrigeration mechani-
cally. Therefore, mechanical refrigeration may
be said to date from the year 1755, at which time
the temperature-pressure relations of certain re-
frigeration fluids were observed.
During the next seventy-five years many ex-
periments were performed, and many experiment-
al machines were constructed. The vacuum mach-
nie, sulphuric acid, water machines, etc., were
brough out during this period.
However, the real foundation for the develop-
ment of the compression and absorption machines
was made in the year 1823, when it was discover-
ed that certain refrigerating fluids could be liqui-
fied, after being compressed to a high pressure,
and then cooled. These experiments were per-
formed by Michael Faraday of England.
Earlier Machines.
In 1834, the first compression machine was in-
vented. This was a crude ether copression
machine, but was the first machine to produce
refrigeration or ice in commercial quantities by
mechanical means. This was brought out by Jac-
ob Perkins, an inventor and engineer, born in Mas-
sachusetts.
In 1850, the production of refrigeration by
means of the cold air machine was invented by
John Gorrie, an American. Five years later, the
first absorption machine was invented. This was
a crude affair, but it was the forerunner of the
modern absorption system. This system was de-
veloped by Ferdinand Carre of France. A steam
coil, for distilling off the ammonia, was not used
until 1865. In the same year the first transparent
ice was made from distilled water, in the United
States.
In the years 1873-75 the first successful am-
monia compression machines were introduced by
C. P. G. Linde of Germany and David Boyle of the
United States. From 1875 to 1890, many new
forms of apparatus were produced, and certain
improvements were made.
A Fortunate Incident.
Until the year 1890, the practical utilizations
and commercial applications of refrigeration were
quite limited, and the development of the art of
refrigeration had seemed to come to a standstill.
But there occurred in this year an incident that
awakened the general public to the possibilities of
the use of mechanical refrigeration. This inci-
dent was the greatest shortage in the crop of na-
tural ice that has ever occurred in the United
States. Thus, to this peculiar incident, may be
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accredited the impetus that started the rapid de-
velopment and utilization of mechanical refrigera-
tion in the United States.
Another important happening in the same year,
was the conception of the first trade journal in
the world devoted, exclusively to the ice and re-
frigerating industries. Thus the premier refrig-
eration journal, Ice and Refrigeration, was con-
ceived in 1890, and was published for the first
time on July 1, 1891.
Later Developments.
As the basic principles underlying the operation
of refrigerating apparatus were discovered and
brought out before the year 1890, it was only ne-
cessary to develop the many improvements in c19-
sign and operation in the succeeding years,. in
order to provide means for universal application.
Many improvements were incorporated into the
mechanical design of the compressors. More ef-
ficient methods of condensiing the discharged gas-
es were brought out. Fittings accessories, etc.,
were improved and standardized more or less.
New flooded or gravity feed systems for the eva-
porating surfaces were introduced. The process
of the manufacture of clear merchantable ice from
raw water was introduced and perfected. Thus
during the last thirty years, the ways and means
of producing refrigeration have been so improved
that it can be practically applied to many proces-
ses in the industrial world in an efficient manner.
Present Scope of Refrigeration.
It may be safely stated that few people realize
how large and important a factor the use of re-
frigeration has become in the industrial and econ-
omic activities of human life The refrigeration
and ice making industries rank among the fore-
most of this country, and their importance is in-
creasing each year. Approximately 200 separate
industrial enterprises depend more or less, upon
mechanical refrigeration for the production of
some commodity.
Although most of the earlier applications were
in artificial ice plants, the requirements of such
industrial enterprises as packing houses, cold stor-
age warehouses, creameries and dairies, ice cream
factories, fish freezing, etc., have made the appli-
cation of refrigeration quite universal. Further-
more, the uses of mechanical refrigeration are
constantly increasing.
The "Ice and Refrigeration Blue Book and Buy-
ers' Guide," for 1922 gives some interesting sta-
tistical data on the ice making and refrigerating
industries of the United States. The total num-
ber of plants in this country, is at present esti-
mated to be 24, 593. In these plants are installed
33,871 refrigerating machines, having a daily re-
frigeration capacity of 1,004,346 tons. The total
amount of ice manufactured in these plants is
estimated to be 226, 814 tons daily; 126,911 tons
being manufactured from distilled water, and 99,-
f.03 tons, from raw water taken from wells, rivers,
cr lakes.
The total refrigerated storage capacity of these
r lants is 659,838,550 cubic feet. The amount of
ice storage is 11,608,500 tons.
Ice Making Industry.
One of the most important uses of refrigeration
Is the manufacture of ice. At present, there are
approximately 3,355 plants which manufacture ice
only, and about 1,945 plants which manufacture
ice as a subsidiary product, making a total of 5,566
plants. The estimated yearly production of ice by
these plants is 35,000,000 tons. The relative in-
crease of production of ice by mechanical means
is over 500 per cent for the last 20 years.
The harvest of natural ice from rivers, ponds,
and lakes is estimated to be 20,000,000 tons an-
nually, but manufactured ice has superceded the
use of natural ice in the southern states and is
rapidly displacing it in the northern states. The
yearly consumption of ice amounts to about 1000
pounds per person in the United States.
The ice industry alone ranks about ninth in re-
gard to invested capital among the industries of
the United States. The total investment in plants,
buildings, and delivery equipment is approximate-
ly three-quarters of a billion dollars.
The cold storage industry has continued to grow
and develop, until today, it is recognized as one of
the most essential industries in the economic life
of the country.
About 125 different articles are held in cold
storage warehouses. Among these, the foods are
the most important, and include eggs, butter,
cheese, poultry, pork, beef, mutton, fish and fruits.
Preservation of Foods.
The storing of perishable food products at low
temperatures provides a means of preventing pre-
mature decay. It is evident that without refrig-
eration, there would be much waste from decom-
position of perishable foods prior to their being
placed before the consumer. The immense fruit
trade of this country could never have been devel-
oped without the use of refrigeration, nor could
the large quantities of meat products be transport-
ed to the more thickly populated districts. Thus,
the use of refrigeration creates a market condi-
tion, which allows a larger production of meats,
fruits, eggs, dairy products, etc.
In a like manner, the preservation of foods in
cold storage warehouses lengthens the period of
consumption. It is now possible to have a variety
of fresh fodos during all the year. Formerly, in
many cases, the period of consumption was limited
to the period of production; now, since the foods
may be used during all of the year, the production
of these food products has been greatly increased.
Perishable food products are now transported in
good condition from their places of production to
places of consumption in the large centers of popu-
lation. Goods are shipped across the continent or
the seas. Hence, the use of refrigeration allows a
variety of foods in all parts of the country during
all of the season.
Industrial Progress and Medical Science.
The use of refrigeration has contributed much
to the development of the industrial arts. Mech-
anical refrigeration is being utilized in almost
every human industry at present.
In like manner, it has aided very materially in
the advancement of medical science. The lessen-
ing of pain and disease is a benefit of such develop-
ment.
It should be thoroughly appreciated, that the
utilization of mechanical refrigeration contribu-
tes much to the health, wealth and happiness of
mankind. Surely, it has been a most important
factor in making possible the fulness of human
happiness,
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DUSTR I AL MANAGEMENT
By W. ARNOLD LAYMAN, '92.
(This is the second of two articles written by Mr. Layman for the TECHNIC.
Mr. Layman used these notes as the basis for an address befroe the Production
Managers' Club of St. Louis in November.—Editor.)
Keeping the Business Vitalized.
There are few business that do not require con-
tinuous vitalization under the competitive condi-
tions today, and this means that the chief execu-
tive of today must organize his own work with
recognition that one of his greatest responsibili-
ties is provision against the business deflation. It
is essentially the chief executive's job to take care
of the future and see there is a progressive and
continuous volution in quality, and also as may be
necessary in the variety of the company's pro-
ducts, and in the methods of production.
Businesses decay with astonishing rapidity
when impelled solely by their own inertias. The
executive officer must himself progress. If he is
standing still, the business procession may pass
him by before he awakes from his stupor.
The Most Common Cause of Business Failure.
The most common cause of business failures is,
according to the Federal Trade Commission, an ab-
sence of accurate knowledge of production costs.
In most businesses there is some kind of cost-
keeping system, and in the majority of instances
these cost-keeping systems give a fairly reliable
estimate of actual labor and actual material costs,
but there is a great diversity of method in the
treatment of overhead in making cost estimates.
I recommend to your careful consideration and
study the treatment of this subject as covered in
the "Standard Accounting and Cost System for
the Electrical Manufacturing Industry," issued by
the Cost Committee of the Electrical Manufactur-
ers Council, the fourth edition of which is dated
October 1, 1922. The allurement of adjusting the
overhead element in costs to meet the varying
tides of competition inevitably leads to balance
sheet disappointments.
The False Allurement of Rapid Growth.
The industrial atmosphere of the United States
is everywhere permeated with an intense desire
for growth. In some businesses this ambition
grows out of a desire for size for its own sake; in
other instances diminishing percentages of profit
and growing overhead expense seem to indicate
increase in volume as the only means of keeping
the business prosperous. There have been too
many instances in which an unhealthy business
situation has been concealed for the time being
behind a screen of increasing volume. The proper
cure perhaps was to reduce costs and to employ a
higher grade of salesmanship for the purpose of
procuring a proper selling price.
The inertia of a big business is one of its con-
stant problems to the executive officer. When
going right, its success is intoxicating, but when
going wrong, setting it right is like stopping a
run-away horse. It seemingly can only be brought
to a standstill and started in the opposite direction
by running along with it on the downgrade for a
while.
Building Up An Organization.
As an industry grows, its organization must
grow with it, and the executive officer is called
upon to do this organization building. There are
two ways of going about it—One is to go outside
the business for competent material, and the other
is to develop that material within the business its-
self.
During my thirty years of business life, I have
found the latter practice by far the better in se-
curing good general results. The apparently
strong argument against this method is that an
organization built up from within fails to secure
a vitalization of new ideas and methods from out-
side sources, but this may be offset by affording
growing members of the staff opportunities for
the inspection and study of the methods of com-
panies in other fields.
Building from within (with ample time for
sight-seeing ) has the great advantage of afford-
ing the maximum encouragement to the members
of your own organization, and the adaptation of
the good methods of other companies into your
own business harmoniously and efficiently.
The Obligation to Develop Men.
I am of the opinion that in every business in-
stitution there should exist the spirit of contri-
buting usefully to the progress of the community
and the line of industry of which it is a member.
This means a reasonable degree of contribution
to the development of new staff material. This
training of men should prevail in all departments
of the business. Certain lines of industry are to-
day critically impaired by the inadequate supply
of trained labor available.
In numerous industrial trades there is practi-
cally no apprenticeship system, and unfortunately
there is too prevalent a spirit of piratic stealing of
apprentices from the employer undertaking to
create new material. I should like to see developed
a broader and more general spirit for the develop-
ment of new men.
An Employe's Obligation to His Business.
The employe's obligation to his employer is one
of the constant subjects of controversial discus-
sion, as is also the degree to which an employer
may properly go in regulating the activities of
the employe outside of business hours.
There are three phases of this subject; the ac-
ceptance of outside employment; the investment
of the employe's money in outside enterprises, and
the moral conduct of the employe outside of busi-
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ness hours. In the business with which I have
been identified, our policy has been as follows:
No regular employe may accept outside em-
ployment of any kind (without the management's
consent) which will impose upon him any burden,
physical or mental, of such character as to impair
his efficiency for his regular duties.
As to investments, the Company has no interest
as to how an employe invests his capital, beyond
the point that these private investments must be
of such a character as to occasion the employe no
loss of capacity during regular business hours be-
cause of mental anxiety, or because of a responsi-
ble participation in the management of the enter-
prise in which an investment may be made.
As to moral conduct outside of business hours,
we ask that all employes shall so conduct them-
selves that their private lives outside of business
hours shall not impair their capacity and efficient
service during business hours, shall not be such
as to reflect upon the reputation of the company,
or upon the employes themselves, and shall be free
from the excessive use of intoxicating liquors.
Environment's Contribution to an Individual's
Success in Business.
One of the difficult and annoying problems
an executive officer meets in a business of substan-
tial proportions is the inevitable constant chang-
ing of personnel. This arises from many reasons,
some normal, some abnormal. Every man in busi-
ness life actuated by a proper ambition desires
to advance. In so far as conditions permit, the
wise executive encourages this ambition and with-
in the limits of his business opportunities, rewards
his competent and ambitious staff with pro-
motions.
Not always however, will the business permit
the bestowal of deserved promotion, and when this
becomes apparent, the growing individual fre-
quently should and does withdraw from the busi-
ness and take employment elsewhere. No fair-
minded executive can reasonably put anything in
the way of a deserving subordinate when that sub-
ordinate has fairly discharged the obligation he
may be under for the development opportunity
the business has afforded him. On the contrary,
the executive should help the deserving employe
to better his condition.
I am prompted, however, to make this observa-
tion. Some young men in business life become
restless and seek to conquer larger fields, sublime-
ly unconscious of the large contribution their im-
mediate business associates have made toward
their successes. You have probably witnessed the
complete failure of men successful in some organi-
zation when transferred into another. You also
probably have been associated with men whose
success, unknown to themselves, has been in very
considerable measure founded upon immediate and
continuous guidance of their superior officers.
It is not very wise for a man in business to at-
tempt to fool his business associates as to his
qualifications.
It is folly of the extremest sort for a man to fool
himself in this direction, and the penalty of his
folly will be very severe on passing into a new
organization.
Promotions in Business.
Business no longer affords opportunity for a
man to qualify for the job after promotion. The
pace of modern business is too fast for such a pro-
gram. My observation is that men are promoted
who qualify themselves in advance, and therefore
the man of ambition who is seeking advancement
not only concentrates his energies on making good
in his present job, but also continuously endeavors
to prepare himself for something higher up.
Meeting Adversity in Business.
All business men seem to have their tides of
prosperity and adversity. Sometimes these are
causes; sometimes, quite the reverse. Abnormal
success calls for steady nerves.
Not long ago, a good business friend told me his
business was making a runaway success. Its
prosperity was unlooked for and unheralded. A
favorable tide set in and my friend's nervous
system was getting out of control partly from the
exhilaration of the experience, and partly from
an over developed apprehension that might not
see the sprouting of possible seeds of disaster.
But, nervous collapses in business usually come
with a strain of adversity. Serious adversity
calls for a wise philosophy of living and working.
Don't wait for adversity to develop your philos-
ophy for meeting it, and there is nothing like a
clear conscience in a time of adversity. It frees
the mind for intense application solely to the prob-
lem of rehabilitation; for forward rather than
backward looking.
Be courageous. Fear paralyzes normal func-
tioning of the brain, and in swimming for shore,
don't forget that the moment of greatest fatigue
and discouragement is just before touching solid
ground.
(Continued from page 4)
from and at 212 deg. F. per pound of coal of vari-
ous b. t. u. values. These curves also give the
boiler horsepower, per pound of coal and pounds
of coal per horsepower per hour.
Cost of Steam, Curves.
Figure 3 is a set of curves showing the cost of
steam based on the pounds of coal fired. The col-
umn at the lefa shows the cost in cents to evapor-
ate 1000 pounds of water which is plotted against
the cost of coal in dollars per ton of 2000 pounds.
"The Three Graces"
After you have made a thorough study of your
boiler room conditions and heat balance, you will
no doubt come to a final conclusion that the econ-
omical operation of your boiler plant narrow;,
down to three things.
First, maintaining high carbon dioxide. This
means a good combustion of the fuel. This is ac-
complished by keeping the proper ratio between
the fuel feed and air supply, good fuel bed condi-
tions and careful attention to the operation of the
stokers and boilers.
Second, Keeping the flue gas temperature as
low as possible, that is, absorb all the heat possible
from the furnace gases before they reach the
breeching.
(Continued on page 16)
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CAMPUS ECHOES
Bruce C. Hill is his name.
Lieutenant is his rank.
Rose Engineer Corps, R. 0. T. C., is now his
location.
Camp Travis, Ft. Sam Houston, Tex., with the
famous Second Division, was formerly his station.
He's well over six feet tall, fellas, so don't start
anything with him!
Lieutenant Hill professes to like Rose, already.
That's a favorable sign. We like his looks, and
hope the both of us will get thicker than the pro-
verbial apple sauce.
He's taking the place left vacant by the resigna-
tion of Lieut. Arch Colwell, who left last winter.
Mid-terms decended upon us out of a clear sky.
Wednesday morning, March 28, we walked in and
there staring at us from the bulletin board was:
"Mid-term examinations will begin Monday,
April 2,* * * * s". We had just supposed that,
on account of cutting the mid-terms out last se-
mester, there would be none this term, but we
supposed wrong. Anyhow, some of the fellows
will welcome the chance to make some exemption
grades for the finals.
Paul Hays came back a little over a week after
he had the misfortune to have the tips of his
fingers slashed off on the rip saw. Outside of be-ing somewhat incapacitated when writing, he's
able to be about, and takes as much part in school
activities as anyone else.
"Doctor" Fox was discussing soaps in Soph Or-
ganic the other day, and at the mention of every
brand, Swearingen would murmur. "Rotten."
"Palm olive is a good soap," said Fox.
"Naw, that's rotten" spoke Swearingen.
"What d'yuh mean rotten ?"
"Well, it won't get ME clean."
"You can't blame that on the SOAP, can you?"
And then Doc Sousley said he had much ratherhad the mid-terms a week earlier than they were
scheduled. Lemmesee, what was it they did to
Lincoln?
The non-fraternity men have held two meetings
recently upon the subject of "to be or not to be"for the honor commission, whose membership re-
cently resigned, in face of the obvious difficulties
of carrying on. Just what is planned by the non-
Greeks is not known, but everyone, we think,
would surely welcome a plan whereby the honor
system, honor spirit, could be carried on success-
fully.
And, of course, this couldn't escape this column;it happened too many times.
Moore, '25—Can I borrow your pencil?
Campbell, '24—Nope, it's lent.
Dunlap comes forward with the enlightening
suggestion that the mezzanine floor could easily
be converted into a firstclass bowling alley. We
had thought of suggesting a soup kitchen.
The Senior Chemicks were the guests of Dr. and
Mrs. John White and Prof. and Mrs. Alfred T.
Child, at the latter's home, Friday evening, April
6, for a luncheon and evening's entertainment.
The '23 "grass-dissolvers" must have a powerful
drag in the Chemical Faculty. Whether or no,
they all enjoyed themselves thoroughly, and evi-
denced their regard for Dr. White by presenting
him with a Sigma Xi watch charm. Dr. White is
a member of Sigma Xi, an honorary chemical
fraternity.
We had a letter from Tessor Hathaway not
long ago. He's in Bourne, Texas. He had the
goodness to enclose a copy of one of his recent
presentations to the Mathematical Society—"The
Solution of a General Equation." We looked at it,
but couldn't do more. Tessor seemingly is en-joying good health. He bids the writer give his
regards to all "his boys", and especially to mem-
bers of the class of 1923, the last class he had that
is now in school.
Some enterprising artist ( ?) decorated the main
gangway with such appropriate signs as "Jackie
Alley," "Stock Room," "Day Nursery," "JoJo's
Dump," "Waggie's Hole", etc., over the depart-
ments of Machine Design, Architectural and
Mcehanical Drawing, Woodshop. Phys Lab, M. E.
Lab., etc., respectively. Many conjectures as to
what section was responsible for these outrageous
near
-caricatures resulted in an unanimous vote in
favor of the Junior Civils.
We read in a recent issue of a Terre Haute news-
paper that Prof. A. T. Child of the "Indiana State
Normal School" gave a talk before the Chamber of
Commerce on the Smoke Nuisance.
Did you know that the Architectural Engineer-
ing department at Rose has grown a few hundred
per cent in the past few years? 'S a fact. The
enrollment in Arch. E. is now fourteen students,
compared with three, five years ago. And `Fessor
Stock is turning out blueprints by the yard on his
new blueprint machine.
Too, we have a few new students this semester.
Most of you know them. It's quite an uniisual
thing at Rose for students to come from other
schools in the middle of the year, hut we have no
fewer than six this year—one from Carnegie Tech,
two from Purdue, and three from Illinois.
The Sigma Nus have taken the Thompson House
east of the Institute campus for a period of twelve
months, to give the thing a tryout. They moved
out the day after St. Pat's.
(Continued on page 15)
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ENGINEER BASE BALL AND TRACK
WORK BEGINS IN EARNEST
BASEBALL
April 7. Purdue at Lafayette.
April 13. Wabash at Crawfordsville.
April 21. Merom College at Merom.
April 30. Depauw at Greencastle.
May 5. Oakland City at Oakland City.
May 11. Franklin at Franklin.
May 15. Indiana State Normal.
May 19. Butler at Irvington.
May 25. Muncie Teachers at Muncie.
May 29 Indiana State Normal.
The Engineers opened their baseball season,
April 7, at Purdue. Poor weather conditions, and
absence of training grounds has meant consequent
slow development of the Rose nine this year.
The only real practice sessions which have been
held this year were held at the old sites of Rose, in
town, and consisted of games with amateur teams.
The pitching staff this year will depend entirely
upon Staggs, a last year's regular, and Fox, who
was rounding into rather decent form on the slab
last year.
The other end of the battery will lie between
Wolfe and Mayrose. Wolfe has substituted two
years in the receiving position, while Mayrose
brings with him a healthy reputation for ball
playing in high school.
The infield will retain two of its last year's regu-
lars—Boyd at first sack, and Brettell at second.
The absence of Lentz, who withdrew from school
at the beginning of the second semester, will be
keenly felt at the hot point, short stop.
Coach Millen has had his men regularly at work
indoors, but the feel of the "dirt" beneath is en-
tirely absent when practicing in a gymnasium,
and the real test of the lineup will come in the
opening games of the season.
On account of the fact that Rose has no play-
ing field, practically all of the games have been
scheduled away from home. Of the ten on the
list, two are with Indiana State Normal. The first
of these will be played at Parson's Field, hut an
effort is being made to secure the Three I Park
for the second game.
Rose counts five stiff games on the scheduue—
Purdue, Wabash, DePauw, Butler and Franklin.
Victories in past years have been split between the
Engineers and these five Indiana colleges, but this
year the handicap's coming our way.
Y. M. C. A.
The annual election of officers of the Rose Y.
M. C. A. was held March 29. The nominating
committee named, for president: John Barr, Ray-
mond Fitterer, Sampson Smith; for treasurer:
Robert Reddie, Willard Kidder. Sammy Smith,
withdrew his nomination, however, for personal
reasons.
TRACK
April 28. DePauw, Parsons Field.
May 12. Indiana State Normal, Parson's
Field.
May 19. I. I. C. A. meet.
The Engineer thinclads have confined their work
almost entirely to indoor training. The long mez-
zanine floor offers a very nice little stretch for
sprinting, and a few loops of this stretch easily
work into distance.
The training, though, has been amiss due to the
weather conditions. The temperature has been
too low to permit of much outdoor running, and a
track man starting a schedule without the "feel
of spikes" is a trackman lost, indeed.
A few of the more hearty aspirants have dogged
it across the campus and down the road a piece,
but these are few, and their work risky.
Field practice has been slight. Some practice
in jumping and vaulting has been going on in the
gym, but the requisite outdoor training for field
and track sports has not yet come forth.
Coach Millen has been preparing his track men
for the outdoors by putting them through a stiff
daily drill and calisthenics and setting-up exer-
cises, calculated to loosen up the tightest mus-
cles and get the abdomenal muscles in shape.
The track season opens with a dual meet with
DePauw on April 28 to be held at Parson's Field.
Between now and there are two weeks in which
the track squad will HAVE to round into form,
so that the initial meet with the DePauw Kitties
may come the Rose way.
John Barr, '25, was elected president, Ray
Fitterer, '24, vice-president, and Robert Reddie,
'24, secretary-treasurer.
That the Y. M. C. A. can, and will, fill a place
in Rose student activities is the avowed state-
ment of the "Y" staff. They have spoken in ad-
vance for "space" in forthcoming TECHNICS.
ETA NU
Eta Nu, local engineering society, has elected
from the Junior class Rollin M. Schahfer, George
Rall, Herbert Corban, Howard Marlar to member-
ship. They will be initiated before the close of
school.
Recent inquiries to the secretary of Tau Beta
Pi, national engineering fraternity, which Eta
Nu is petitioning for a charter, derived the in-
formation that enough votes to admit the Rose
society to Tau Beta Pi have not yet come in from
the chapters of the fraternity. Hope is held that
the necessary number of favorable replies may be
received before the close of school this year, in
order that an installation of the chapter may be
held this spring.
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TECHNICALITIES
How in the world did he get so hard boiled?
Just like an egg, from being in too much hot
water.
Pete—Knocked Light cold today.
Scharpy—Yeh ?
Pete—Yep! Pulled down a zero.
Girl (listening to a piano recital over radio)—
What was that perfectly charming thing he was
playing?
Woerner—A piano, my dear, a piano.
The Lord alone knoweth two things which are
beyond our comprehension; the one, infinity; the
other, women.
—Rensselaer Polytechnic.
DAILY DRAMA.
Scene—Road in front of campus.
Time—Twelve eighteen and a half.
Plot—Passing auto had just ran over the tail of
a stray ki-yi.
(Now go on with the story).
Leisey, ` 23—"Did the accident affect his car-
riage any ?"
Leisey, ` 25—"No, but it certainly did stop his
waggin !"
McCormick—You mean to say you think this
sidewalk is a good example of carefully planned
work?
Cash—Well, it certainly is a concrete example,
anyway.
"I guess we'll make port," said the sailor as he
threw in another handful of raisins.
"Here comes a friend of mine. He's a human
dynamo."
"Really ?"
"Yes, everything he has on is charged."
"These are the little things that count," cried
the adding machine salesman.
Which suggests a question we might ask Doc
What do angles say when they correspond?
Utt—"I am trying to grow a mustache and I'm
wondering what color it will be when it comes out."
St. Clair—"At the rate it's growing, I should
think it will be gray."
McCullough: "Don't you think Smith was a fool
for committing suicide ?"
Hauer: " Yes; it's about the last thing I'd do."
Attention Kinkle!
Peter Piper played a pot of poker,
A pretty pot of poker Peter picked.
Some piker with a poker
Took a pick at Peter Piper
And pocketed the poker pot
That Peter Piper picked.
Precocitas veritablas.
Child: "Is it true, Daddy, that mushrooms al-
ways grow in damp places ?"
Daddy: "Yes, dear."
Insurance Agent: "Any insanity in your fami-
ly?"
Mrs. Suffragist: "Well, no, only my husband
thinks he's the head of the house."
Hair dresser: "What kind of a curl do you want,
Miss ?"
I. S. N. Co-ed: "Oh, I'd like one o' those new
crime-waves you hear so much about nowadays."
Lady purchaser (surveying dog, near demolish- "The whole is greater than any of its parts,"
ed kennel)—"Is this dog house-broken ?" said the pessimist, looking ruefully at the dough-
Agent—"Yes, ma'am; but a good carpenter nut.
could fix it in no time."
How About It, Monty?
Neukom—"What kind of a plant is the Virginia
creeper ?"
Dunlap—"It isn't a plant; its a railroad."
Doc. Sousley—"Babies are singular little
things."
Fessor Stock—"Yes, except when they happen
to be twins."
Warden: Who are you and what are you
charged with?
Prisoner:—My name is Spark, I'm an electri-
cian, and I'm charged with battery.
Warden: Jailer, put this man in a dry cell.
"I wish I could get that waiter's ear," said the
hungry man in a restaurant.
A little change is a good thing, but too much
wears a hole in the pocket.
"It goes against the grain," said the farmer, as
he drove the reaper into the wheat field.
"You're rubbing me the wrong way," said the
man to the masseuse with the sandpaper mittens.
"If equals are added to equals, the results are
equal," said the professor, as he gave each of the
twins a seidel of castor oil.
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i885 ---  1923
The class of 1923, soon to join the legion of Rose
alumni, will be the thirty-ninth graduating class
of the Institute.
Many and varied are the changes that have been
wrought in the curriculum, private fortunes and
attendance of the Institute, but little if any
change has been manifested in the underlying,
keynote spirit of Rose Engineers.
To us so-called "moderns," the trend of every-
thing thirty-nine years ago was much more sober,
more sedate, and generally more conscientious
than it is today. We allow ourselves to believe
that a great change in the outlook of youth of
today has been wrought over the outlook of the
youth of two score, less one, years ago.
The dominating traits of school spirit of '85,
however, were, we must believe, those of loyalty to
and love for Dear Old Rose. Too, are those the
dominating factors in the devotion we feel to
Rose today.
More thon two score years after the inception of
a polytechnical institute by Chauncey Rose, we
find that Rose engineers are still endowed with a
graciousness lent by the color of years of success
as a technical school par excellence, and the ever-
presence of a strong respect and affection for the
alma mater.
Men of Twenty Three, ours is the heritage of
over a thousand successful graduates of "the best
Institute in the United States." Ours it is to
keep, to treasure, to cherish, and above all, to
protect. Our task it is, and has been, to engender
in those who have come after us a spirit akin to
that which has possessed our fellow students of
the years since 1885.
When, shortly, we shall go forth to fill our
niche in the industrial and commercial world that
awaits us, let us take with us a full and wide
understanding of that spirit of Dear Old Rose—
And let us ever bring honor to the Institute we
prize so highly.
Let us try and keep our class integrity, united
in the task of making Rose newer, bigger, better,
but let us ever be cognizant of our allegiance to
the ideal set up by Chauncey Rose, and carried
regally forward by the Legions of Rose. •
STUDENTS AND THE
"BIG REUNION"
Rose Alumni have organized, and are now push-
ing to the limit, plans for a gigantic homecoming,
and "Big Reunion" to be held in connection with
the Commencement Exercises in June. As an
Alumni affair, it has every indication—positive
assurance, even—of being a decidedly successful
undertaking.
Every man—eighty-five to twenty-two—is do-
ing his part in assembling the Alumni this year.
How much more of a success can the Big Re-
union be, though, if every man IN ROSE NOW
puts his shoulder to the task and heaves along
with the rest of the gang? It can be just that
much of a success that the Alumni will be made to
feel to a man as though they were back in school.
It can be changed from a highly successful Alumni
gathering to a blending of every class of the In-
stitute; to an amalgamation of Rose men who
have preceded us—who have set the pace—with
the men who are now carrying on the same ideals,
the same colors of comradeship and high goals
in the engineering field of a nation.
Every man of Rose can aid in some way in
making the Big Reunion a little bigger, a little
better; he can mingle with his brother students
of years gone by, make them feel again close to
the heartthrob of Rose; he can do his bit to make
it more real, more lasting and more enjoyable for
everyone else.
Terre Haute Alumni are going to have a lot to
do in the active conduct of the Reunion. And
Terre Haute Alumni are going to need the services
of Rose Engineers of today in that one-hundred-
percent Alumni celebration.
When the time comes, let's -help them put it
over. We can render a myriad number of ser-
vices, here and there with motor cars, as guides,
"buddies" and companions of our Alumni com-
rades. It's worth our while to make the 1923
Big Reunion a thing in our life that we, either,
won't forget, as well as an enjoyable memory for
those of the Alumni who can get back for the
few days.
LATERAL EARTH PRESSURE
The experimental determination of the lateral
earth pressure, together with a resume of previ-
ous experiments by Jacob Feld, is described in the
April 'Proceedings of the American Society of
Civil Engineers." The paper describes the first
complete set of tests using large-sized apparatus
for measuring directly by means of platform
scales the components of the active pressure on a
model wall, 6 ft. high and 5 ft. wide. The only
restraints on the wall were the measuring devices.
Tests with sand under various conditions, using
vertical and battered walls backed with wood,
glass, and sheet iron, indicate the reliability of
the Poncelet theory of the maximum wedge caus-
ing oblique pressure. Tests with walls battered
in both directions show that the direction of the
resultant pressure is always inclined to the nor-
mal at an angle equal to the angle of friction on
the back of the wall. The effect of surcharge
does not agree with the ordinary theoretical as-
sumptions. Settling and variations in tempera-
ture cause remarkable changes in the lateral pres-
sure.
The discussion of recent experimental data, to-
gether with a brief outline of the earlier experi-
ments, furnishes only the minimum information
necessary for a comparison between the former
and the writer's results.
Published in
the interest of Elec-
trical Development by
an Institution that will
be helped by what-
ever helps the
Industry.
Cost $1.0
you can sell them
for thousands
Why is a used book unlike a used
car? Because the more you use it,
the more you can sell it for.
Books make brains, and the world
pays high for brain power.
The bulging dome on the library is
worth emulating. It marks the way
to bulging pockets.
Don't take our word for it. Ask
some of the old grads, the men
who have gone out before you to
sell their books.
Some have sold them for more than
others. Why? Just ask.
But, you may say, books are not
the only thing. You're right.
Still, they help.
Ogren, ric Co air
Since 1869 makers and distributors of electrical equipment
Number 26 of a series
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The Athletic & Sporting Goods House
Merchandise Correctly Priced and
Dependable
TENNIS GOODS OF ALL KINDS
Everything for the lover of Golf
Baseball Uniforms, Balls, Bats, Gloves,
Masks, Shoes, Etc.
Bathing Suits, Caps
Fishing Tackle
CRAFT'S BOOK STORE
673 WABASH AVENUE
Banjo and
Saxophone
Quartets
Get together for real
Amusement and Profit
See our Instruments and get our
prices. All finishes and grades.
SAXOPHONES TENOR BANJOS
UKELELES
STFRCHI'S
JEWELRY : MUSIC
Fourth and Wabash
INDIANA
BLUE PRINT
33 So. 5th
ELECTRIC BLUE PRINTERS
DEALERS IN DRAFTING SUPPLIES
Tracing Papers—Cloth
Higgins Inks
ST. PAT'S DAY
The 1923 celebration of St. Pat's Day at Rose
was more successful than any preceding ones to
the knowledge of the writer. It was from the
start a masterpiece in material, workmanship and
spirit.
The afternoon show at the Hippodrome ex-
celled any previous performance. Wally Boyd was
chief announcer. He introduced Mayor Ora Davis,
who presented Don Mewhinney, Marshall of the
Parade, with the keys of the city. Russell For-
dyce, a frosh, entertained for the first act with
a number of funny crayon sketches, wielding a
deft pencil and shaking a nasty easel.
'S funny how old King Tut came to life. Lord
Carnarvon, impersonated by Neukom; King Tut,
in the person of Eddie Dunlap; Tut's wife, by
Harry Kinkle ; Prof. Blaa by Rusty Snyder; Black
Sam by Bob Hendrich ; the wandering skypilot by
Bounce Wesley; Fiji island dancer, Miles Griffith;
laborers, Cook and Tyler, and dancing girls, Con-
nelly, Sherwood and Johnson. Who says the
Senior Chemicks weren't well represented? It
was the most elaborate set of all—being a full
stage one. The pyramidal tomb of Tut was torn
asunder by the Egyptologists, and Tut was re-
vived by the terpsichorean evolutions of the island
foot-flinger, only to be floored by his agressive
spouse, and covered with the curtain in "finale."
Jack McDargh and Mr. McDaniels entertained
with songs and "chokes' for some ten minutes.
They were followed by the classic TECH orches-
tra, with McComb, Dorsey, Fitterer, McDargh,
Raeber, Mitchell and McDaniels at bat. The or-
chestration was interpreted by "John" Loser and
"Cresolino" Hood, who interrupted La Paloma by
a physical exhibition of combination Bowery and
Ghetto dancing.
Results of the voting, as to who was the most
popular man at the show have not been received
yet. The man who went out the most is supposed
to have been the most popular one, but he wasn't
necessarily the one with the most in his bottle.
Change in Weather Fatal to Crowds
Everyone turned out in good time for the parade
in the evening—and was welcomed by a sudden
drop in temperature that put shivers where there
should have been kivers. The parade finally
started.
Don Mewhinney, resplendent in the green dress
suit of Marshall of the Parade, led the procession.
He was flanked on either side by two indomitable
equestrians—Wesley and Ryan. (Put your own
interpretation on indomitable.)
The Senior Electricks' float, carrying a young
power plant, congested the front part of the
parade.
All the usual figures—remindful of evolutes, in-
volutes and other darned nuts—any many more
graced the parade. Half the ` shpalpeen' of Kil-
kenny accompanied St. Pat. "The costumes were
rare, and some of them bare, and the wind put
icicles in yer hair."
"Rosie," the blessed Elephant, was adorned in
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a new topcoat of white, and had her ears washed
only that morning.
The crowd was smaller than at any time in
recent years. The reason was—the frigidity of
the ethereal screen through which outsiders
struggled. It didn't take many roundtrips of Main
street to convince everyone that it was high time
to seek a place of warmth, and recuperate for the
dance.
Dance Is Huge Success
The web-footed struggle began almost on time
—'long 'bout 10 o'clock, at the Phoenix. Ed Wolff
had charge of the decorations, and the marvel to
us was the excellent job he did, considering he's
an Electrical. (Hold there! Don't shoot; I'm un-
armed!) The decorations, the music, the early
conference of the orders of the Elephant, and the
"bubbling" enthusiasm of everyone there hastened
the merriment. It never stopped.
One fellow woke up about eleven the following
morning, swinging a bottle of grape juice, and
crying "More music, more music." (Now you know
I won't tell who he is.)
Was the whole thing a success? HELL Y-E-S !
(Continued from page 9)
Interfraternity basketball is over. The A. T.
O's have this year's cup, after defeating P. I. E. S.
in the final round. In the preliminaries, Sigma
Nu vanquished the non-fraternity men, and A. T.
0. eliminated the Alpha Chi Sigma five. In the
semi-final round, A. T. 0. defeated Sigma Nu, and
won the right to play P. I. E. S., which drew the
bye. A cup was furnished by the participating
teams, the possession of which shall be permanent.
We know the Colyum will go blooey, but it's a
fact—we haven't a thing to report about either
Fessor Thomas or McCormick! Unless we tell
that one about—. But wait till we see whether
or not they smoke the same kind of cigars we do.
The conductor of the column "Skyrockets" in
the University of Wisconsin daily signs himself
"Peter Doubt". So are we.
There are a great many varieties of babbit met-
al on the market, having special trade names of
manufacturers and each represented as having
certain distinguished qualities which recommends
it for certain application. These various babbitts
for railway work may be divided into two distinct
classes known as tin base and lead base alloys.
They usually contain from 80 to 90 per cent of tin
or lead respectively as their principal fundamental
element. Both classes of alloys appear to give
good results in service when properly made and
subsequently correctly handled during the melt-
ing and pouring process.
He jests at scars who never shaved himself.
"It's bier that makes the world go round," sang
the undertakers at their last international con-
vention.
Public Sales
We have purchased 122,00 pair U. S. Army
Munson last shoes, sizes 51/2 to 12 which
was the entire surplus stock of one of the
largest U. S. Government shoe contractors.
This shoe is guaranteed one hundred per-
cent solid leather, color dark tan, bellows
tongue, dirt and waterproof. The actual
value of this shoe is $6.00. Owing to this
tremendous buy we can offer same to the
public at
$2.95
Send correct size. Pay postman on de-
livery or send money order. If shoes are
not as represented we will cheerfully re-
fund your money upon request.
NATIONAL BAY STATE SHOE CO.
296 Broadway, New York, N. Y.
Sparks' Clothes
WHEN YOU WEAR SPARKS TAILORED
CLOTHES YOU HAVE THE BEST
FOR THE LOWEST PRICE
ED. SPARKS
Tailor and Haberdasher
715 Wabash Av.e
I fl THE ROSE TECHNIC
BRUNSWICK
PHONOGRAPHS AND RECORDS
All the latest hits
Th e
runsweivtp
JENSON BROS. 527 Wabash Ave
TERRE HAUTE
SAVINGS BANK
Southwt St Corner Sixth and Ohio Streets
4% Paid on Savings
ED. S. LAMMERS RONALD LAMMERS
IF IT IS PAINTS OR GLASS
WE HAVE IT
ED. S. LAMMERS CO.
13th and Wabash Phone 5124
(Continued from page 8)
Third, Reducing the combustible in the refuse
as low as possible. This signifies good operation
on the part of the fireman who should control the
fuel bed conditions so that a minimum amount of
carbon is dumped with the ash.
These three items are the main factors in boiler
room economy from an economy standpoint.
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Fig. 3. Curves showing the cost of steam based
on pounds of coal fired.
The combined efficiency can be expressed as
E=W (h+L+sS—f) /DH
Where W—Lb. of water evaporated in a unit
of time.
D=Lb. of coal fired in a unit of time.
s =.48-=specific heat of steam.
h =Heat of liquid at steam pressure.
L=Latent heat.
S=Deg. superheat.
h+L+sS=heat in 1 lb. of steam as delivered
by boiler.
f =heat in 1 lb. of water as received by
boiler.
H--heat value of 1 lb. of coal in b. t. u. as
fired.
The numerator of the above fraction equals
970.4 Q, where Q is the factor of evaporation.
Specimen Heat Balance
A typical heat balance worked out according
to the above formula is given below:
The calculations are made as follows:
24 hour test of 2400 h. p. boiler operated
at 137% of rating.
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Coal as fired: 76.8% carbon; 5.31% hydro-
gen; 7.19% ash; 1.80% moisture;
13,810 b. t. u. per lb.
Dry coal=98.2% of coal fired.
Dry coal basis: 78.30 7( carbon; 7.32% ash;
5.41 7( hydrogen; 1.83% moisture;
14,090 b. t. u. per lb.
Coal fired 246,000 lbs.=241,500 lbs. dry
coal.
Refuse produced 21,375 lb.=8.88% of dry
coal.
Carbon in refuse=8.88-7.32=1.56% of
dry coal.
This statement assumes that all of the ash is
in the refuse.
Flue gas analysis: 14.6 (/( Carbon dioxide,
0.36,4 CO, and 3.30'4 C. CO is seldom found in
the products of combustion but if produced it is
treated as follows in the heat balance.
Water evaporated, 2,480,000 lb., steam pressure
160 lb. gauge, superheat 100°=1254 b. t. u. per lb.
above 32°F.
Average temperatures: feed water 220°F, flue
gas 560°F, room 72°F, air 63 7( saturated.
Heat Balance Calculations
B.T.U. per lb. % of
dry coal total heat
1. Heat absorbed by boilers:
2,480,000 [1254- (220-
32) ] /241,500  10,960
2. Heat lost by evaporation
of moisture in coal:
0.0183 [212-72+970+
0.47 (560-212) ]  23
3. Heat lost in steam from
hydrogen in coal: 9x
0.0541 x [212-72+970+
0.47 (560-212) ]  609
4. Heat lost in dry flue gases:
Air = 3.036 (0.7830 -0.-
0156) (1-0.1460-0.0036
-0.0330) / (0.1460 + 0-
.0036)=-12.45 lb. per lb.
of dry coal.
Gases 12.45+ (1-0.0888)
.13.36 lb. per lb., dry
coal.
Loss = 0.24 x 13.36 (560-
72) 
5. Heat lost in unburnt CO
= (0.7830x10,150x0.0036)
(0.1460+0.0036) 
6. Heat lost in combustible
refuse=14,600x0.0156=
7. Heat lost in heating
moisture in air=63% at
72°F. = 0.0168x 0.63 =
0.0105 lb. per lb. of air,
[0.0105x12.45x0.46 (560
-72) ] 
8. Unaccounted for (radia-
tion, unburned hydrocar-
bon, errors of observa-
tion) by difference 
1,565
193
246
29
465
TOTAL 14,090
77.79
0.16
4.32
11.10
1.37
1.75
0.21
3.30
100.00
BUY THE SELZ $6
SELLS FOR $6.00
BETTER SHOES for LESS Money
SHOES and OXFORDS
SPRING LINES NOW READY
CLATFELTER'S
826 WABASH NEAR NINTH
Suits for
Spring
of the Newer- and Better sort
Society Brand
$35.00 to $55.00
Styleplus
$25.00 to $45.00
Practically Every Suit can
be supplied with
Extra Trousers
jo S EMI
q12 ril• WAHA tifi AVE
No Home
complete without
a Telephone
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Agent for
Eastman Kodaks, Cameras
Film and Supplies
Gillis Drug Co.
"THE CUT RATE STORES"
7th and Wabash and 412 Wabash
BARTHOLOMEW
& HARTIG
J EWE LE R
SUCESSORS TO E. W. LEEDS
DIAMOND
EXPERTS
714 WABASH AVENUE
TERRE HAUTE, INDIANA
We are showing the Spring
Models of Hart, Schaffner
and Marx Spring Clothes
also Hats, Shoes and Men's
Furnishings.
TUNE BROS.
All Makes
Typewriters and Supplies
Ballard Typewriter Exchange
6591 2 Wabash Ave. Phone 4772
LIQUID AIR LECTURE
A demonstration of the physical phenomena
connected with liquid air was given oo the student
body on Thursday, April fifth by Mr. Rugg who is
travelling over the country giving such demon-
strations in the principal schools and in the as-
sembly halls of such towns as are not blessed with
institutions of the kind.
Although the date was somewhat inconvenient
for the large majority of the students as it fell
in mid-term week, a goodly audience was gathered
in the Physics lecture room when Mr. Rugg began
his address.
Rather than a scientific discussion of liquid air
such as most of those present had expected, the
lecture turned out to be cast in a popular vein.
Mr. Rugg digressed often from his avowed sub-
ject to poke fun of one sort or another at Bob
Wolfe, which worthy, after his first few surprises,
took it all in good grace.
As has been said, Mr. Rugg used a light vein
throughout his lecture, most of his demonstrations
being along the line of the stage magician's work.
Among the first of the phenomena shown the
students was the sight of a tea-kettle standing on
a table and violently boiling with no visible ap-
plication of heat. After the air had been com-
pletely evaporated, Mr. Rugg poured a little more
into the kettle, and held the whole over a vigor-
ous gas flame. As before, the liquid boiled violent-
ly, but this time, after the evaporation had been
completed, it was shown that the bottom4f the
kettle was thickly frost-encrusted.
The cold liquid had, as the lecturer expressed it,
"literally frozen the flame." His meaning was, of
course, that the moisture resulting from the com-
bustion of the gas, had been frozen.
As is well known, alcohol has a very low freez-
ing point, so low, in fact, that it is commonly con-
sidered as a liquid which will not freeze. Our
lecturer explained that fact to the younger ones
among us and then produced a business-like look-
ing bottle.
Young Bob who has been previously mentioned,
had been sitting in a semi-stupor, as he was con-
templating a Chem Tech quiz at twelve-thirty.
On the moment that the cork was removed from
the bottle, however, Bob regained complete con-
trol of his senses and sat up. The reaction was,
perhaps, the most interesting physical phenome-
non of the day. Taking the aforementioned
whiskey bottle, he poured a little of it into a glass,
added a small amount of liquid air and froze the
whiskey into a solid mass.
Other experiments included the freezing of
fresh flowers which regained their fresh beauty
when they were thawed out, the freezing of vege-
tables and meat which showed no ill effects later,
and a few demonstrations of the tremendous
vapor pressure of the liquid.
St. Louis.
BETTER LIGHTING NEEDED IN INDUS TRIAL
PLANTS.
In a paper read before the Illuminating Engineering
Society, February, 1920, entitled, "A Survey of Industrial
Lighting in Fifteen States," R. 0. Eastman submitted
some very interesting data regarding the lighting condi-
tions in industrial institutions. The survey comprises some
446 institutions, in which lighting was considered by 55.4%
as being vitally important, and by 31.6% as being mod-
erately important, and by 13% as being of little im-
portance. Practically 58% considered that lighting was
as important as power in the operation of the plant, and
a small proportion would give more attention to lighting
than to anything else.
In considering the present condition of lighting as
found in the various plants, only 9% ranked as excellent,
aboutT/3 ranked as good, 29% fair, 18.8% poor, 3.5% very
poor, and 7.8% partly good and partly poor. It was found
that the lighting in the offices was far superior to that in
the shops; 19% being excellent, 36% good, 31% fair, and
only 13% poor and none very poor.
On consulting the executives regarding what factors
were most important in considering lighting, the following
facts were revealed: Increase of production 79.4, de-
crease of spoilage 71.1%, prevention of accidents 59.5 ,
improvement of good discipline 51.2%, and improvement of
hygienic conditions 41.4%. Manufacturers who have good
lighting appreciated its value largely from the standpoint
of its stimulating effect upon output.
There is no question that any intelligent man who
carefully considers the necessity for good lighting in an
industrial plant, will agree that it is impossible for a per-
son to do as good work, either in quality or quantity, in
poor light as in good light, but yet the result of a careful
analysis discloses the fact that only about 40% of indus-
trial plants are furnishing good light to their workers and
60% are operating under poor lighting. It is hard to
understand why such a proportion of concerns can be satis-
fied with a condition which is universally admitted to be a
curtailer of efficiency and a prolific causer of accidents.
The principal cause of this condition is that those in charge
of such establishments have not given the attention to
lighting that it demands. They do not know what consti-
tutes good lighting, and in their absorbing interest of
other factors of production have overlooked a vital one
Every safety official should deeply interest himself itz
the lighting of his plant and insist upon good lighting as
much as good goggles, good guards and other necessary
accident prevention equipment. Every production manager
should insist upon good lighting because the efficiency of
the working force is increased by the condition of the light-
ing furnished. The plant physician should examine the
lighting, for eye strain and eye fatigue are directly affected
by poor lighting, as is the hygienic condition. Well lighted
plants are invariably cleaner than poor lighted places.
Plants equipped with Factrolite Glass in all windows are
well lighted.
If you are interested in the distribution of light
through Factrolite, we will send you a copy of Laboratory
Report—"Factrolited."
MISSISSIPPI WIRE GLASS CO.,
220 Fifth Avenue,
New York. Chi( ago
Elbow Grease
and the Touch of a Finger
THE plain milling machine of 1868 
was a vast
improvement over the file and cold chisel as a
means of shaping metal. Yet the old machine re-
quired husky arms and a strong back to work the
hand feed of the table through the long hours of
the day.
The Brown & Sharpe Automatic Milling
Machine of 1923 starts with the touch of a finger
and the table will feed back and forth continu-
ously as long as desired. The spindle will start,
stop or reverse automatically and the entire ma-
chine is designed for the rapid production of dup-
licate parts.
In addition to this machine, we build a complete
line of milling machines which is listed in our
No. 137 Catalog, a copy of which will be sent
on request together with special literature
on this No. 33 Automatic Milling Machine.
BROWN & SHARPE MFG. CO.
Providence, R. I., U. S. A.
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27 North 7th Street Tel. Wabash 1137-R
0. L. TABER
Grand Cigar Store
YOUR PATRONAGE
IS APPRECIATED
Choice Showing
Newest Fabrics
Newest Models
Fair Prices
A great many Suits with
two pair of Trousers
HATS --- CAPS
SHIRTS --- HOSIERY
LEE GOODMAN
& SON
410 WABASH AVE.
WM. C. McGUIRE WILBUR B. SHOOK
Rose "1911"
McGuire & Shook
Architects and Engineers
320-21-22 Indiana Pythian Building
INDIANAPOLIS
G. R. KINNEY'S
SHOE CO.
Shoes and Hosiery for less
NOTHING OVER $4.98
67 Wabash Avenue
J. M. BIG WOOD
& SON
WATCHMAKERS and JEWELERS
EYES TESTED FREE
By Registered Optician
We Carry a full line of
Kieth Stationery
Fine Watch and jewelery
Repairing
607 WABASH AVE.
0/1,eif
SNUGGLE
,4BARS
An Honest -To - Goodness
NICKLES WORTH
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STAR BARBER SHOP
1274 Lafayette Ave.
"A BARBER SHOP WHERE YOU
GET THE BEST OF SERVICE"
IN THE HEART OF
TWELVE POINTS
RALPH B. JOHNSON, Prop.
ELECTRIC
SERVICE
DELCO—REMY—KLAXON--
BOSH MAGNETO
ATWATER KENT
We have the best equipped shop in
the city for electrical trouble
JOHN S. COX
222 S. Seventh St. Terre Haute, Ind.
S W OPE-NEHF,
BLOOMER CO.
Headquarters for Fraternity Emblems
Pins, Rings and Medals
All Repair Work Done in Our Own
Shop by Expert Workman
524 Wabash Ave. Terre Haute, Ind.
DON'T SAY
"Bread"
SAY
1411145E1M
IDEAL BAKING CO.
GOING TO BUY A NEW
SPRING SUIT OR
TOP COAT?
If you are, fellows, you will
appreciate making your selec-
tion from our stock of such
hand-tailored clothes as
STEIN BLOCH
SAMPECK
and other makes—all bearing
super-worth for your money
and the Myers Brothers Guat -
antee.
20 UP TO $60
MYERS BROS.
Fourth and Wabash
ROUSCH MOTOR CO.
"We Can Do It"
1339-41 MAIN STREET
Phone Wabash 377
WHEN YOU WRECK' EM
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BILL CODY'S
Spring Hats and Caps
ARE NOW ON DISPLAY
MEET ME BAREHEADED
BILL CODY
715 WABASH AVE. TERRE HAUTE
When you think of
FLOWERS
think of
HEINL'S
129 So. Seventh Street
TERRE HAUTE, INDIANA
MAX FRANK
'THE SOLE SAVER"
FIRST CLASS SHOE
REPAIRING
7TH AND CHERRY PHONE 1995
Advertisers in this
Issue
Powers Cleaning Co.
Grand Cigar Store.
Star Barber Shop.
Brunswick Shop.
Buntin Drug Co.
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Freitag-Weinhart.
Ideal Baking Company.
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Citizens Telephone Company.
Walk-Over Boot Shop.
Heinl's for Flowers.
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Interstate Salvage Company.
Tune Bros.
Goodman, Lee.
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Thorman and Schloss.
Kramer, The Barber.
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PATRONIZE THEM
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Freitag Weinhardt & Co.
Opposite Hotel Deming
30-32 North 6th St.
for Electric Hardware Supplies
PLUMBING and HEATING
PHONE 140
MEN LIKE "WALK-OVER"
FOOTWEAR
Men
We specialize in a complete
line of the favorably known
Phoenix Hose for men. We
know of none better. They
are in keeping with the Walk-
Over standard of quality.
40c to $1.50
CHENEY'S
WALK - OVER BOOT SHOE
651 Wabash Avenue
Get Your Hair Cut at
KRAMER'S BARBER
SHOP
SANITARY THRU AND THRU
Get it at
BUNTIN'S
and get it at cut rate
Buntin Drug Co.
For Spring Clothing
The distinguishing feature of a
young man's clothes is style. To
be in good taste, style must be
unobtrusive.
"Thorman-Schloss" inside the
coat is a criterion of style, cor-
rectness and distinction.
Suits $18 to $50
Top Coats $25 to $40
Hats, Caps, Tailoring and Furnishing
Harry T. Schloss
Successor to
Thorman & Schloss
666 WABASH AVENUE
Official Outfitters Boy Scouts of America
All Matters Relating to
Patents and Trade Marks
ARTHUR M. HOOD
Rose '93
908 Hume-Mansur Building
INDIANAPOLIS, INDIANA
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FOR REAL BARGAINS
ATTEND THIS REMOVAL
SALE!
Genuine U. S. Army Goods
At Prices that can't be "beat"
We are ready to move to our new quarters
N. E. Corner 3rd and Wabash
and are closing out our entire stock of
CLOTHING, SHOES, RAINCOATS
BLANKETS, COTS, MATTRESSES,
CAMPING EQUIPMENT
TENTS and TARPAULINS
ALL SIZES AT LOWEST PRICES
Get your outfit now for your summer
vacation
Interstate Salvage Co.
226 Wabash Ave. B. W. Roth, Mgr.
AFTER MAY 1st AT 300 WABASH AVE.
Northeast Corner
We tailor
Cloth to
your
measure
Let us make
your next
suit. We
will apprec-
iate a call.
Always glad
to show you.
FOULKES
BROS.
HATTERS and
TAILORS
ALWAYS A GOOD SHOW
at the
AMERICAN and ORPHEUM
THEATRES
Home of Paramount Pictures
Concrete Handling Equipments,
Steel Derricks
Industrial Cars
Inquiries Solicited Covering
ALL CLASSES OF STRUCTURAL
STEEL FABRICATION
Insley Manufacturing
Company
INDIANAPOLIS
W. H. INSLEY, ROSE '00
President
A. C. RASMESSIN, '12
Chief Engineer
E. W. KLATTE '09
Asst. Chief Engineer
VVERY engineer should know A P01.1.0 Best Bloom and,
I  Apollo-Keystone Galvanized Sheets, American Bessemer
and Open Hearth Steel Sheets; and KEYSTONE Copper Steel
Rust-resisting Black and Galvanized
We efeinufacture SHEET AND TIN MILL PRODUCTS for all pur-
poaea—Rlaek Sheeta.Galvanized Sheet..
Corrugated Sheet.. Formed Roofing and
Siding Product., Galvanized Tank. Cul-
vert and Flume Stock, Special Sheet.
for stamping, Stove and Range Sheet..
Automobile Sheets, Electrical Sheet..
Rooting Tin Plate., Bright Tin Plate.,
Black Plate, Etc. Sold by leading metal
merchant.. KETATome quality in of par-
t—liar interest to you. Send forbooklet
AMERICAN SHEET AND TIN PLATE COMPANY, Frick Bldg., Pittsburgh, Pa.
Teaching Engineering —a Real Man's Work
"Why are you satisfied to spend your days
here when you might be doing bigger and more
remunerative work with us?" The speaker was
the Vice President of a big corporation, and he
was addressing a great chemist.
The man to whom he spoke looked from his
study window out over a well-loved campus for
several moments before he replied. Finally his
answer came, "I guess it's because I am more
interested in helping to make men than I would
be in just making things."
This thing of building men is one of the most
fascinating vocations known. The pleasure that
grows out of watching men develop, out of seeing
them make effective use of the fundamentals that
have been so carefully given them to use—it is
doubtful if there can be any pleasure much
deeper or more satisfying.
The teacher honors himself in the usefulness
of his students. And the teacher of engineering,
especially. His laboratory and his materials are
in the minds of men. He shows them the right
and constructive use of the senses and the
memory in securing and storing information.
He trains the judgment and the will to analyze
and to decide. Little by little he develops the will
to do, the ability to turn decision into accomplish-
ment, the quality that always marks the successful
engineer, who is a man who gets things done.
Westinghouse, and every engineering business,
must acknowledge a deep obligation to those
teachers whose training and interest have been an
inspiration and a sure foundation for the individual
successes that are constantly being recorded. And
nothing that men or events may do can deprive
the teacher of his rightful share of such triumphs!
Westinghouse
ACHIEVEMENT OPPORTUNITY
The Chicago Temple
Chicago, Illinois
HOLABIRD 8c ROCHE,
Architects
Drawn by Hugh Ferriss
"Building
a Picture"
HERE the architeas envisioned a picture, saw the modern office building interms of the great art of the Middle Ages—and the result is a demonftration
that the utilitarian §truaure, the modern office builerng of commerce may be as
pieturesque as it is prattical. Vision, imagination, courage and prattical ingenuity
in stylistic adaptation have enabled the architeas of this country to astonish the
world with their achievements of today and their promise of tomorrow.
Certainly modern invention—modern engineering skill and organization, will
prove more than equal to the demands of the architeCture of the future.
OTIS ELEV A TOR COMPANY
Offices in all Principal Cities ot the World
